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The traditional reliability coefficient and standard error,
of measurement are not adequate measures ofreliability for tests
used to make pas /fail decisions; AnsWering the important reliability
questions- requires estimation of the joint 'distrihiltion of true and
observed scores. Lord's "Method 20" estimates this distribution
without the deficiencies of other methods. New output formats
condense the estimated distributidh into readily usable information,
including a 2 x 2 contingency table, conditional true-,sco're distri-
butions,, and an index of decision-making efficiency..
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Reliability oftests used to make
pass/fail decisions: Answering. °

the right questions

Samuel A: Livingston
Center for Occuptationaf and Pofessional A bessment

Educational Testing Serv.iee....

, ,
,s

As the title implies, this paper is about reliabili - the relia-
,. . A .

1

bility,of a particular type of test. The tests I am cone d about
''

,
.-,

aretstests.that have the folltwing three characteTistics: F rst; the test

\is made up of items scored as right or wrong. Second, the t st score
. .

will be used as the basis foi a pass/fail decision. Third, t e.vartable

measured by the test is continuous; a person's tru- e score can e anywhere

on the continuum: Notice that <I am not talkifig about a situati n' in

which the test-scores are supposed ,to reflect a true dichotomy. nthe 2
6.1

kind of testing I am concerned about,.the terms "mastery" and " n-mastery"

'are somewhat misleading; it makes more sense to talk about "minim lly

acceptable performance". It is easy to th nk of examples.of tes s f

this type: A final exam for a course, a liceniing exam for a pro assion,

a screening test for a remedial program, and so on.

4 The traditional measures of test r eliability are the reliability

.

coefficient and the standard error of measurement. What do theee t
.-,

,

tional measures really tell us? The reliability Coefficient answers the
.,. ..

e.
14/ 0 a

,.... (.

question: '"What is the estimated correlation between two equivalent f rms.

. 'L. -
, , .

,c.

1 of the,.test, in the 'group of, persons taking t,he'test?" The standard
- ...:,% . ,,c,

,,,. . ,

...

- 4- ,i error bf measurement answers the question: "What is the average size of
r ' .,r A . t ,

)..' \. .
the errors of measurement, in, the group d persona taking the test?" But

,

, .

t,

L.
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these are not the importtnt questions. What neither the reliability

coefficient nor the overall standard error of measurement telPs us is how

much confidence we can 'lave irithe pass/faij. decisions we are making on the
3

basis of the test.
..

-- .

What'kind of questiogs should we be asking? The important questions
, .

of reliability have to do with tire pass/fail decisions and the relation -'

. .ship of these decisions to the true scores of the persons taking the test.

(By "true score", I mean the person's aVerage-dCore oven the universg,of

all possi le tests.) Some of the questions we should be,asking are th :

\

. .1. Of' those persons who passed the test, how many would have

passed if the test had been perfectly reliable? Of those who

failed, how many would have failed if the'test had been perfectly
Aome\

reliable?

2. What is the distribution of true scores in the grgup of persons

who passed the test? What is the distribution of true scores

in the group of persons who failed the tett? .

.4.
3, What is the decision-paking efficiency of the test, as idthpared-

.

with that of a perfectly- reliable test?
0

To answer questions like these, we peed to estimate the joint

distribution of true scores°and observed scores. Thislisaiot a'simple
.. W -% .- .. . .

,probleth. Fred Lord worked on it for several ydars, andlie developed . .

- 4 , ' . ...

1 .several methods of estimating this joint distribution. l'he'mosItadv.;nied
.

..... ' 4 b.. .A j1 A.
of thede was published in 1969. It is called simply "NethodI/0"...-Ibe .-4

c '.., . ;.'' o

purpose of this paper is to describe briefly some og the., characOeristics ..,

,
0 . i 4of this procedure and to show how it can be used to answer the kinds

.
of

reliabklity. questions we should be asking.'

4
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MethoU 20 assumes that the conditional disefibution of observed.

scores, for persons with'a give-n true score, is a "compound binomial

distribution ". This assumption is less restrictive thqn thelassumption

of a binomial distribution. Strictly speaking, the binomi411.assumption

'would be appropriate only if all test items were equally difficult or if

each person taking the test received a separate random s pLe of items.

(Actually, Method 20 can also be used with the b'nodiai assumption, and

the results turn out not to be very differeht

Method 20 is somewhat unusual in that the Mathematical model for

the true-score distribution does not have a fixed number of parameters.

_In fact, the nUkberof parameters in the model is, limited only by the

;

number of items oh the test. This feature makes the model very flexible.

Evenif the distribution. of true scores happens_to_heve some unusual K

0
shape;=Method 20 can estimate it. Other methods exhmple those

based on the beta distribution - cannot estimate a bimodal distribution

of true scores.

Method 20, does have some limitations. The tdst must be unspeeded,

and there must be no correction for guessing. Ideaily,.eiery person

should have a chanCe to ansOer every item, and the person's scope must-be

simply the number of items answered correctly. The only livit on the

length of the test is a practical one; the existing computer program will

\
not accept a test of more than 100 items. Also, a very short test\limits

the complexity of the estimate/true-score distribution. Eta e' n as few

\ ,t

.
.

as six items will allow for a bimodal distribution with unequal mo es.

, The required input Apr Method 20 consists ofthe oti.served score
.

distribution and the variance of item dificulty'values. The catch is

°4
tlet this information hai to come from a large sample - Oeferably 1000

I , 9

or more persons. ilowevei-,-the- input does not have to come from ei'ese'.

5
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t

of the same length as the

is),.wesan use

for a 50-itiem Pest

one fof which we want theestimates. That

from a 20-'-item test Ee,get an estimated distribution

A
, or a 10-item test, or a test of any length we want

to specify. This feature is-especiarly'useful in:deciding how:1 g a,

test needs-to be.

Since I am neither a mathematician nor a computer programmer,

won't attempt to ekplain dither the mathematical solutionor the "c

t

progratmi5g of Method- 20.' Both were published' in 1969.

solution is in an article Ford in Psychometrika; the computer pr

)

0

The matheni

'

is in an articl
\

.

Measurement.

y

What' is new

recentWdevelope
6-,

' foriaats take the e timated gibint'distribution of true and obsdrved sc

.%and, condense it d to a reridab1C--usable form, so that the director \of
r 4.

<1
a'testing program c n use the informatiolli,as an aid in deciding hOw '1 4

..
.

,

. 11

to make, the tests -

.

if need be,- in defending the test against a 1
.

Wingersky and others in Educational and Ps chol

puter

tical

gram

s the collection of output,formats we at_ETS have

and,the computer_ program that produces them., Th
6 0

1

Is

res
,

claim that it i

These out

a reliable basiS for magtng ass/fail decisions.

ats are illustiated int handout. The first
0..

0: ,

page shows continien x table, flow the joint distribution by
. ,

., , ,

specifying a paSs/fai/ cutoff 4Core filf obserVed.scores and a similar
- .

, -

s
cutoff or true adores. Thejperceafagesln eac?i dell are estimated,.

. ,T

percentages of the pop tionof extamineesi, example,

.
11% of the examinees,w .pas re examination

.

.scores are _below the cut

, At' the bottoi of th

efficietiy".

0

6

This incieisj
f(1\

r. /
f;

first, page

bated o AOSSutiptfon,of 1

.

`VP

an estimated

*

even though their true

is an index labeled "ddcision-making,

ar, utility. ,

'

* 5kt:4T,

1.
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Lineir(utility means hat'it Jones has'a true score ten points move the \
autoff, and Smith has' "Itrue scorg five points above 'the cutoff, tei

failing Jones is twice a serious an error as .failing Smith. The efficiency

indel Is simply /the utllity of , selecting on observed scores, divided by
\

the utility-of selecting, on\ true scores. Method 20 makes it possible

' estimate such an'- index.

The second page bf the ha dout.shosis the estimated distribution of
-1 . \ .- ,

4
f

'table,true scores In the passing group and 'n the failing group. This
.

- . - .

gives the test userA good idea of the amount of separation between the
I..

. %.
. T'

two groups. If the tes were perfgctly eliable there would beano

.dvexlap betWeen the t ue-score distributi ns 'Of the two groups. If the

'test were'completely u reliabie, the two e-score,distiibutions would

be identical. . II,.
The third page cif the handout shows the = stimated distribUtion

of true scores for examinees having a specified observed score. (Tbii

1'

paiticular table is for examinees haVing the 'lo st passirfg score.) The

more reliable
,,

phe test, the lens the4spread'in thi distribution.
.4

.,The fourelf page of the ii41dopt sho ws a series of predicted observed-.
. ,514( ,

-score distributions fOr_exaorhees'having specified truescores. If the
. ,..

user does nat specify' the levels, the' program, will. prinethedistributiopt

for true'scores of :10; ;30, .5 , .70, and 4.90. These distributions are

only slightly different from the binomial-distributions for --n = 30 (the

number of items on the test).
1), :..,

a ,

The next to r pages of the 'handout are the same $s ;the first
-' , ,-. '. .

. four, except that the data from the thirty -item tet has' _been used to. .

- .-,

.
,

. . .

.

estimate distributions fora sixty-item test. By cbmpgring'die iarre-
.

. . .

. ,
. , 4.
. .

spondink tablet, you, can 'see howlouch improveMent
'

woUldresurt Fromm
-, ,1 ,

making: the test twiceds long. ''he last two pag6s of,e handout are --
..



computer-drawn graphs corresponding t the tablesson pages 6 and 7 o.f the

'Handout. The graphs enable the use of the program to see the overlap in
.

,

the true-score distributions for, failing'e passing and fail grout and the

-

'

''

/
. \\spread in the t/ue core distribution A6ution for examinees with zgiven observed

1
(The, numb rs on the vertical scale in these graphs do not.corre pond

i

to those in ale t bles, because the true -score scale_has been divided

into intervals of .01 instead of .05.)

WhAt.are the implications of this type of reliability estimation? I'

bplieve that these applications, of Lord's work will change, the Ways that

we'in the testing profession think_about reliability, at least for
. ,

..

tests that are intended to be the basis fpr pass/fail decisions. For
. , . __ __ _ _ ._

.-' these types ;of tests,-I think-, we would be justified in saying that the
,

.

trAditiOnal measures of reliability - the reliability coefficient, and

.

the stand's rd error of mlasurement - Are now or will soon be obsolete.

1.

/

6

4.

O
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Samuel A. Livingston

Reliability of Tests Used to Make Pass/Fail
Decisions: Asking the Righr.Questions

NOME Annual Meeting: Toronto, Ontario; March, 1978\

PASS-FAIL CUNTINCANCY TABLF

NAME OF TEST

9

DRIGINAL-IDATA ADMINISTRATION DATE -= 07 /77_,---NumsER OE EXAMINEES z° 3274 NUMHER OF ITEMS 30

elandout:
page 1

Printed in U.S.A.

THIS ',ABLE IS FOR.A TEST OF

-TRUE-15CM CUT-OFF :

MINIMUM PASSIUG S Is 2n OUT OF 30 ITEMS I 67 PERCENT).

SHOULD SHOULD
PASS FAIL

1 , 1

HILL PASS I 55.91 I 11.01
1 1

1

HILL FAIL I Mt 1 2437
I"

DECISION-MAKING EFFICIENCY': 0.81

DECISION-MAKING EFFICIENCY DEFINED AS

-/

-

4,',

E:pp6ATION(1Z-ZSIGNOt-x*I1

EXPECTATIONI(2-Z*1 SIGN(2-2 #11

T.

WHER1.4* IS TRUE - SCORE CUT-OFF OF 0.67 _--

01S1ASERVED-SCORE CO-01F OF, 20 . r

/ (MINIMUM PASSING,SCORe MINUS ONE-HALF ITEM) ,

I '

10



Handout:. page 2

. ,

CONOITIVNAL IRUt-SCLa OISTRIHUTIONS FUk PASSING 40 FAILING GROUPS,

NAME OF 1E.57 :
--,

ORIGINAL )IA : ADMINISTRATIPN 0AIE.= 07/01/77 NUMBER OF EXAMINEES = 3274 NUMF4ER OF ITEMS = .30
.

IMESE DINTRIBUTIMS ARE FOR A TEST OF 30 ,ITEMS, WITH A MINIMUM PASSING SCORE OF 20 ITEMS CORRECT

NUMBER PERCENT' -./ CUMULATIVE PERCENT .
41-OE-SEORE PASSING FAILING PASSING FAILING , PASSING FAILING

(PROPORTION-CORRECT) GROUP GROUP GROUP

0.90- 0.95 20.

GROUP
0.95- 1.00 O.

GROUP

0.05- 0.90
0.80- 0.85

115:

0.75- 0.80 521.
309.

0.70- 0.75
Zg:0.65- 0.70

0.55- 0.60 55.
0.60- 0.65 186.-

0.50- 0.55 10.
6.45- 0.50 1.
0.40- 0.45 O.
0.35- 0.40 0 A

R.30- 0.35t O.
0.25- 0.30 O.
0.20 -.0;25
'0.15- 0.70.
0.10- 0.1'
0.05- p.lo

Ai.C5

TRUE-S/CORE
- MEAN

S.D.

.

O.
O.
o.
O.
0,

O.
O.
o.
2;

' 27.:
113.
236.

223.
0,123.

. 50.
15.
4.
1.

.
1.

' 1.

1.

- 1.
1.

1.

q

4

0.0
0.9

14.1
23.8
26.0
'18.5
8.5
2.5
0.5
0.1
0.0
.0.0
0.0
0.0
0.0
0.0
0.0
0.0
.0.0

,

)

0.0
0.0
0.0
0.2
2.5
10.4

26.3
20.6
11.3

1.4
0.3
0.1
0.1
0.1
0.1
0.1
0.1
0.1

)

100.0
100.0

100.0-
100.0,

79.8

100.0
93.8 100.0

99.8
56.0 97.3
30.0

:t5'.(1

3.0' 38.8
11.5

0.5 18.2
0.1 6.8
0.0 2.3
0.0 0.9
0.0 0.5
0.0 0.4

' 0.0 0.3
0.6 ; 0.3
0.0 0:2
0.0 , 0.1
0.0 0... 1 ,-

74 0.62
0.11.73 0.080

p

.4

I

q4'

4
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r

.PR1(11NAL lA : ADMIN1S1NA1 1-..A.1 1 = 07/01/17 Ntgmf R ,UF F )(41414RS = 3274
THIS ItWilit011011 IS FOR A 11`1`, ('F 'AO 1 II !ti!,

Ink f xpi I tit I c -}411H (.0StkVED-SLItli. ?O. NUT OF 30 .1T EMS T 67 PFcCENT 1TMJI -SI (11,1 , Ntttlftf ge r R(I NT CUMULAT 1 VF.

0.S- 1.00 . 0.0
PtIlLEN19 t.,

IPRIfilikl UN-CI Reit C71 7

4

0.11

100161,0'.'.(.1 Oog!' n, O. 100.1'0,1P5- 0.00 P. 0.11

33. :-- 1-09i...(4

( .61( - o.95 4. loS 1-u.7s- 0.10 )u.10.7U- 0.15 (.. 26.0 Etb.:)0.'6s- 0.70 .1 10-1. '62!,:3O./ 0- 0 . e, t': 61'.
31.6

30.7
, ° ,

0.9s- 0 .60 21.
:O. II,

7.S 9.9C.5(- 0 05 6. 1 Al i.0
Ge4(, G10, . -----"---Oe' 0.0 ',0.0 ..°

_
0.3s- 0 ..0 -0. 0.0 c.,60.30- 0.3' 0. . '0.0., 0.00.25- 0.30 ' 0., 0.0 '0.0d.0.20- 0.75 0.1. ().00..15- ('.20 rl. 0:u 0.0(.10- ft .1! 0.(1 0.04).05- .0.10 . ..... 0.0 L):0 ,0.00- 0.f"., ". 0.0 0.0

,,- ,, -

1 . ars
ito

TRUE -SC('r
MI AN

. I

(..NA'
C.11ee,41

I

I

Handout;, page ;

NUM!! 1.R LA 11(MS = 30

tit

t".
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PREOICTEV CONDITIONAL OBSERVEP7SCORL UISTRIRUT1ONS FOR SELECTED TRUE-SCORE.LEVELS

NAME or TEST :

01:1GINAL OATA : ADMINISTRATION DATE = 07/01/77 NUMBER QF EXAMINEES = 3274

THESE DISTRIBUTIONS ARE FOR A IEST OF 30 ITEMS '

OBS( R1A.D-SCPRE
30 - 30
29 - 29
28 - 28
27 - 27
76 - 26
25 - 25.
.24 - 24
23 - 23
22 - 22
71 - 71

70
19 - 19
18 - It.
17"- 17
16 -(16
15 15
14 - 14

13
12 - 12
11.--11
10 10
90- 09
8 8
7 - 7-

4, =. 6
5- ti
4 -
3 3

-2- 7

1

0- 0

- liandolit:, page .1

1\

NUMBER F

110N-CUMULATIVE DISTR1OUTIONS

TRUE -SCORE ( POPOBT ION-CORRfiCTI

'CUMULATIVE 01STRIBUTIONS

TRUE-SCORE (PROPORTION-CORRECT)

.10,t- .30 .50 ' .40 .90 .10 .30 .50 .70 .90

0.0 0.0 0.0 0.0 3.2 100.0 100.0 100.0 100.0 100.0
0.0 0.0 0.0 0.0 13.0 I00.0 100.0 100.0 100.0 96.8
0.0 0.0 0.0 0.1 23.4 100.0 100.0 100.0100.0 83.8
0.0 0.0- - 0.0 0.5 25.5 100.0 100.0 100.0 99.9 60.4
0.0 0.0 0.0 1.5 18.9 100.0 100,.0, 100.0 99.4 -35.0
10.0' 0.0 0.0 4.0 10.2 '100.0 100.0 100.0, 9Z.8 16.0
0.0 0.0
0.0 0.0

0.0
0.1

7.9
12.4

4.1
1.3

100.0
100.0

100.0 100.0
100.0

934
86.0

5.8-100.0

0.0 0.0 0.3 15.9 0.3 100.0 100.0, 99.9 73:6 (1.4
O.0 0,0 1.0 16.9 .0.1 100.0 100.0 99.5 57.7 0.1
Q.0 2.3 15.1 0.0 TOO. ° 10.0' 98.,6 40.7 .!0.0
0.0 G.0 4.6 11.4 0.0 100.0 100.0 96.3 25.6 0.0
0.0 0.0 7.9 7.3' 0.,0 100.0 100.0 91:6 14.2
0.0, 0.1 11.5 4.0 - 0.0 100.0 83.7 6.9 ,0.0
0.0 0.2 14.4 , 1.8 0.0 7X100.0 99:9 '7202 -0.0
0.0 0.7 15.6 0.7 0.0 100.0 99:7 57.8 1.1 o.o
0.0 1.8 14.4 0.2 0.0 100:0 98.9 42.2 0.3 0.0
0.0 4.0 11.5 0.1 0.0 100.0 97.1. 27.8 0.1
0.0 . 7.3 7.9 0.0 0.0 100.0' 93.1 16.3 0.0 0.6
.0.0 11.4
0.0 15.1
0.1 16.9

4.6
2.3
1.0

0.0
0.0,

0.0

0.0
0.0
0.0

4

100.0
A00.0
100.0

85.8,,
74.4
59.3.

8.4
3.7
1.4

' 0.0
0.0
0.0

o.o
o.o
040

0.4 15.9 0.3 0.0 0.0, = 99.9 42.3 ,0.5 040 owo
1.3 .12.4 0.1 0.0 99.6 26.4 -0.1 0.0 0.0
4.1 7.9 0.0

.0.0
0.0 0.0 98.3 14.0 D*0 0.0 0.0

10..! 4.0 0.0 0.0 0.0 94f.2 " 6.2 0.0 0.0 o.o
18.9 1.6 0,0 0.0 0.0 84.0 2.2 (my 0.0
25.5 P.5 0.0 0.0 0.0 .65.0 0.6 -,0.0- 060 0.0'
23.4 0.1 0.0 0.0 0.0 - g39.6 0.1 0.0 0.0 0:0
13.0 0.0 0.0 0.0 0.0 16.2 0.0 0.0 0.0 0.0
3.2 0.(0 0.0 0,0 0.0 3.7 0.0 0.0 0:0 - 0.0

13
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S. A. Livingston
,

NtME-1678

PASSFA ( COKITtNGENEY TA4LE

. , .

'NAME OF TIST :

0 ..> ..

6RIGINAL DATA : AOMINISTRA-11PN DATE = 07/01/77 - NUMBER 0? EXAMINEES = 3274 hUMBER OF ITEMS = 30

THIS TAW li'FOR A TEST OF 60 ITEMS s

,

, , \

TRUESCORE CUT7UFF : 0.6667 .

.

MINIMUM PASSING Icokt Is' 40 OUT OF 60ITEMS ( 6-PERCENT)7

Handout: page 5

SHOULD SHOULD .
PASS FAIL

I

WILL PASS 57.6% I 11.:2: I

I I

---------- ----------
. , I

WILL FAIL 1.1% I- '27.(1 I

I I

DECISION MAKING EFFICIENCY. :

EXPECTATION1(2Z *) SIGN(X)0/1
,DECISIONMAKING EFFICIENCY IS DEFINED AS ------------

EXMCTATIONI(2-2$) SIGM2--Z1)

WHERE Zi IS TRUESCORE CUTOFF OF 0.67 .t,

X* IS OBSERVEDSCORE CUT O)F OF 40 )

(MINIMUM PASSING SCORE-MINUS ONEHALF ITfM)

*I

14 a
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CONDITIONAL TRUE-SCORE DISTRIENUTIUNS FUR PASSING AND'-FAILING GROUPS

NAME OF TEST :

ORIGINAL DATA : ADMIN1STRATInN DATE = 07/01/77

. .s jiArldOtIt : page 6

NUMBER OF EXAMINEES = : 3274 NUMBER OF ITEMS = 30

THESE DISTRIBUTILNS ARE FOIE A TEST OF 60 iTEMS WITH A MINIMUM PASSING -SX1111e0t,

NUMBER PERCENT' CUMULATIVE

40 ITEMS CORRECT

PERCENT
TRUE-SCOR! PASSING FAILING PASSING -FAILING PASSING FAILING

1PROPORTION-CORRECT1 GROUP GROUP GROUP GROUP GROUP 'GPOUP
C.95- 1.i"0' O. O. ."0.0 0.0_ 100.0 100.0

O. 0.9 0.0 100:0 100.0
0.85- 0.00 1/-5. O. Q.0 99.1 10040
0.607 1).65 311. O. 14.4 0.0 93.7 100.0
0.75- 0.8u g3U. 9. 25.0 0.8 79.3' 100.0
0.70- 0.75 603. BO. .28.0 7.2 54.4 99.2
0.66 - (.70 399. 241. 18.5 21.6 26.A 92.0
0.607 0.65 1142. 029. 6.6 29.4 7.9 70.4
0:55= 0.60 25. 253. 1.2 1.3 41.0
0.50- 0.55 2. 131. 0.1 11.7 0.1 18.4
0.45- 0.50, 0., 51. 0.0 4.1.4 0.0 6.7
0.40- 0.45 . 0. 15. 0.0 0.0 2.2

A 0.35- 0.10 b. 4. 0.0 '0.3 0.0 0.11

0.30- 0.35 °o. 1. 0.0 0.1 0.0 0.5
0.75- 0.30 0. 1.. 0:0 0.0 Z.4
0.20- 0.25 0. . 0.0 6.1" 0.0 0.3

' 0.15- 0.2'0 0. 1. '0.0 0.1 0.0 0.3
'0.10- 0.1g . 0. > 1. ft.0 0.1 0.2
0.05- c.a 1. ' 0.0 0.1 0.0 0.1
u.o 0.05 o. 1. 41 0.0 0.1 0.0 0.1

I TRUE-SCORE
MEAN 004 0.61 .
S.D. 0.067 . 0.074

0

O
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CON61110NLL tRUF-SCOPE 01StaBUTION.FDR SINGt,E OBSERVED-SCURF LEVEL
..'-,;':, -, N. \

NAME OF TEST : : 1 --,
>1,,,

--,...

TAORIGINAL ULIA : APhINISTWATION ,OATEA7/01/77 . 'NUMBER OF EXAMINEES' = 3274

Handout page 7

NUMBER OF ITEMS =

0.75-
0.70-
0.65-
0.60-
0.55-
0.50-
0,45-
0.40-
0.35-
0.30-
0.25-
0.20-
0.15-

&15
0.05- 0.10
c.00- QigNi

$.H1S DISTRIBUTION IS FOR A TFS'eOF 60 ITEMS

,

FOR EXAMM:EFS WITH OBSERVED-SCORF 40 UUT OF 60 ITEMS, I 67-PERCENT
1RUE1-SCURE " 'NEMER PERCENT - 'CUMULATIVE

(PROPORTION-CORRECT) PERCENT
0.95- 1.00 0, 0.0 100.0. '

131444Z96
O. 100.0' ,040

.85 O.

100.0 '0.90- 0.96 O. 0.0

0.75 46. 25.2

43

99.8
94.7

0.2 tob /
0.50, 9. 5.0

0.70 72. 39.5 69.5
0.65 43. 23.5 30.0
0.60 11. 5.8. 6.5
0.55 .. 1. "0.6 0.7
0.50 O. 0.0 - 0.0-
0.45 O. 0.0 0.0

..,

.0.40 o. 0.0 0.0
0.35 0.., 0.0. Q.Q
0.30 O. 0.0 ci:o
0.25 'O. 0.0 , 0,0
0.20 O. 0.0 0.0

0.---- 0.0 -0.0
0.. ,4 0.0 0.0
O. 0.0 0.0

#.

TRU -'SCURF
EAN 0.67

0.048

1b r
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PREUIClEb CONCITIMAL QBSERVED-SCORE QI51RIBUTIONS

NAME OE 14S1
0

.

0FLIGINAL,DATA : ADMINISTRATION DATA 1= 07/01/7

THESL DISTRIBUTIONS AE'FOR 44EST OF fd"ITEMS

NON-CUMULATIVE DISTRIBUTIONS

TRUESC0i4 JPROP0RTIW-CORRECT)

.10 .30 .50 , .70 ..90
OBSERVED-SCORE

58
- 4,,

52 54,
'49 - 51
46 48,
43 45'
40 - 4?
37 39
34
31" 13
70 - 30
25 -.% 27. '

22 24
19 -
16(...r. 18

131-- 15
10 - 12

*- 9
4 r 6
1 -- 3

0

i0.0- 0.16 i .0.0 0.0 4.1
0.0 -_0.0 0.0 0.0 ' 38.5
0.0' 0.0 0.0 0.1. 44.9
0.0 0.0 '0.0 2.0 11.6
0.0 0.0 0.0 17.2 0.9
0.0 0.0 0. 30.2 0.0'
0.0 0.0 0.4 33.2 0.0

o.o 3.1 17.3 0.0
0.0 0.0 13.0 4.4 P.0
0.0 u.o 78 '.0

4 ".,0.0 'C.2 31.2 '0.0 0.0
0.0 2.4 18.1 0.0 0.0
0.0 11.8 5.4 0.0 0.0
0.0' 29.0 0-.8 OWD 0.0,
0.0 34.14,, 0.1 0.0 0.0
3.3 10.2 0.0 0.0 0.0
5.6 4.1 ' 0.0 0.0 Q.0
33.3 0.3 '0.0 0.0 '0.0
49.0 -PO '0.0 0.0 0.0
11.8' 0.0 0.0 0.0 0.0
0.1 0.0 0.,0 0.0 10.0

(

FOR SELECTED TRUE--SCORE LEVELS

;
Handout : page 8

,- -

NUMBER OF EXAMINEES = 3274 NUMBER OF ITEMS = 30

CUMULATIV.DISTRIOOTIONS

TRUE -SCORE PROPOR 10N--CORRECT t.

-.10
4
.30 .50 . .70 .90

100.0 100.0 100.0:4:00.0100.0
100:0
100.0
100.0
100.0
100.0
100.0
400.0
100.0
100.0
1100.0
'10140
100.0
100.0
100.0
100.0
99.7
94.2
60.8
11.9
0.1

woo 100.0
100.0 100.0
100.0 100 0
100.0 100:0
100.0 100.0
100.0 100.0
100.0 99.6
100.0 96.5
100.0; 83.5
100.0 55.5
99.7 24.4
97.4- 6.3
85.6
56.6
22.6
4.4
0.3
0.0
0.0
0.0

0.9
0.1
0.0
0.0
0.0
0.0
0.0
0.0

10060 95.9
100.0 57.4
99.9 12.5
97.9 0.9
85.6 0.0'
55.4 0.0
22.2 0.0
5.0 0.0
0.6 0.0
0.0 0.0
0.0 0.0.
0.0 0.0
0.0

" 0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0,
7 0.01
0.0 t

0.0
4.0
0.0
0.0

40.0 ,

; *
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CONDITIONAL 'TRUE -SCOREDI$TRIBUTIONS-FOR PASSING AND FAILING GROUPS AND°TRUE-SCORE DISTRIBUTION
-NAME OF'TEST 1

'ORIGINAL DATA I ADMINISTRATION DATE 07/01/77 NUMBER OF EXAMINEES 3274 NUMBER `OF Man 30
THESE DISTRIBUTIONS ARE FOR A TEST OF eo ITEMS. WITH A MINIMUM PASSJNO SCORE OF 40 ITEMS CORRECT

.---- FAILING- PASSING
TOTAL

O

0

e

0
0.00 0,10 , 0.20 .0.30 0.40 0.50 \ 0.e0

vir-SCORE

O
0.70 0.60 0.50 ' 1.00

r

.4,
-./

,e
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C0i4DITIONAL TRUESCORE DISTRIBUTION FOR A SI
OF TEST s

'OBSERVEDSCORE

ORIGINAL DATA I ADMINISTRATIONGDATE 07/01/77 NUMBER OF EM/ 3274 NUMBER 0E- ITEMS 30
b:; THIS DISTRIBUTION IS FOR A TEST.OF .ITEMS

PERCENT OF EXAMINEES WITH OBSERVED SCORE 40 OUT OF 00. ITEMS OZ PERCENT)

O
0,00 6,11o.

0

0

6.2o 0.30

9

by

91

O

9

1
0.40 0.50

TRUEeSCORE

,

e,

19


